THE visualization of the pancreas has not, as yet, become a routine procedure. The radiological diagnosis of pancreatic disease still depends, by and large, on indirect signs, whether these are shown on plain films or on barium examinations. The barium meal with special reference to the duodenal loop remains the sheet anchor of the average radiologist. The method and the signs of this examination have been considered in great detail by many authors, and are included in standard texts on the subject, whether radiological or clinical. Its accuracy is such as to leave much to be desired.
It is estimated that only 20 % of lesions of the head of the pancreas can be detected by this means. However, if the treatment of pancreatic diseases, especially neoplastic conditions, is to become effective, their diagnosis will have to be considerably earlier than is at present possible on the routine barium meal.
The diagnostic procedures to be considered are summarized in Table 1 . Most of these procedures are at present only used in special centres, but as the value of these procedures will become more widely appreciated, so their use will spread. Some of these procedures will, in the near future, become part and parcel of the average radiologist's armamentarium. This, to a large measure, will depend on the desire to achieve accurate and early pre-operative diagnosis, both by the surgeon and radiologist. Duodenography
The appearance of the duodenal loop, as seen on the routine barium meal, depends, among other things, on the pattern of the mucosal folds, the coating properties of acid-barium mixture leaving the stomach, inherent duodenal movements and the impression of the adjacent pancreas. This pattern often varies from film to film as the duodeum contracts and relaxes, and the lumen fills and empties as the barium passes through the duodenal loop. Often with a high gastric acidity there is a coarse mucosal pattern which makes interpretation 
Method
A quarter-of-an-hour before the procedure starts, the patient is given an amethocaine tablet to suck. The patient sits upright in a chair, and after a few puffs of 4% xylocaine on to the back of the throat, a double lumen gastro-duodenal tube (Scott-Harden) is passed. The patient is then placed in front of the screening table, and when the outer tube reaches the fundus of the stomach, the inner tube is passed on for about 4 in. Both tubes can then be pushed on together to follow the line of the greater curve. A mixture of 16 ml Micropaque and 4 ml water is then injected down the inner tube to enhance its visibility, but no barium is allowed to spill over into the stomach. The inner tube can then be guided through the pylorus into the second part of the duodenum by external pressure (using a lead glove for protection from radiation).
With the tube in position, so that the tip of the inner tube is in the second part of the duodenum, the patient is placed in a horizontal position on the fluoroscopy table. Four to 6 mg oxyphenonium (Antrenyl, Ciba) is slowly injected intravenously, while 20 ml of the above-mentioned barium mixture is slowly injected down the duodenal tube. The oxyphenonium soon produces a state of atonia in the duodenum and all movements then cease.
Oxygen, running at 4-6 l/min, is insufflated into the duodenum and a picture at maximum distension is taken. As soon as the film has been exposed the insufflation is stopped. This manoeuvre is repeated in the oblique positions and films again taken.
Results
The appearance of the duodenal loop on doublecontrast gas-distension duodenography is completely different from that on the routine barium examination (Fig. 1) which are hidden from the surgeon's view at laparotomy and those distal to the liver margin (Fig. 4) Having considered duodenography and percutaneous cholangiography, it may be mentioned that these two procedures may be combined (Fig. 5) . This is particularly valuable in pancreatic carcinoma as it more accurately defines the extent of the lesion. The upper limit is shown by the obstructed common bile duct and the lower limit by the changes produced on the duodenal loop. Furthermore, the distorted anatomy will be shown, so that the surgeon will have an accurate idea of the relationships of the relevant organs.
Duodenography and percutaneous cholangiography, although a great advance on the conventional barium meal in the detection of pancreatic disease, are nevertheless indirect methods of investigation of the pancreas. In recent years, various direct methods of examination of the pancreas have been introduced. Some of these methods will now be considered.
Direct pancreatography
Gas in the form of air, oxygen and carbon dioxide has been used in radiology as a negative contrast agent for many years. Air encephalography, diagnostic pneumoperitoneum and perirenal air insufflation are all well known. It has, however, only recently been established that the pancreas can also be shown in this way.
Method
Gas insufflation of the retroperitoneal tissue is carried out in the usual way. The trans-coccygeal method has the advantage that the needle is fixed and therefore danger of inadvertent intravenous gas injection is minimized. To show the pancreas, smaller quantities of gas must be used than in demonstrating the suprarenals: no more than 600 ml are required. The patient should be moved from prone to supine and left to right lateral positions so that the gas can diffuse around the pancreas.
The stomach must be distended with gas. This is best achieved by administering a gas-producing tablet such as effervescent Redoxon. The gas-distended stomach tends to be immediately in front of the pancreas which is shown through it in the anteroposterior projection.
Tomography is required to actually delineate the pancreas. In the average size, 13, 14 and 15 cm cuts in the supine position and cuts from 2 cm to the right of the midline to 9 cm to the left of the midline in the lateral projection will show the pancreas.
To enhance the visualization of the pancreas, secretin and water soluble contrast agents are used. It has been shown that secretin given in a dose of 1 unit/kg of body weight may increase pancreatic blood flow by a factor of up to 5 or 6 times. If a dose of contrast medium such as 60 ml 45 % Hypaque is given 30 min thereafter, it tends to produce a 'blush' of the pancreas. The obvious refinement of this procedure is in fact to combine this with selective coeliac axis arteriography or subselective arteriography. Both the arterial pattern and the 'blush' phase can then be obtained. This will be considered in some detail later.
Direct visualization of the pancreas by means of surrounding gas insufflation, following secretin and water-soluble contrast medium given either intravenously or by selective catheterization, is particularly valuable in demonstrating space-occupying lesions in the body and tail of the pancreas. By this means lesions such as carcinoma, insulinoma and cysts can be demonstrated.
Pancreatic arteriography
The arterial supply to the pancreas is derived from the coeliac axis and its branches and from the superior mesenteric artery (Fig. 6) Pancreatic arteriography requires a special mention in considering the diagnosis of insulinoma. Although this is a rare tumour, its removal can lead to a complete cure of severe attacks of hypoglycaemia. This condition can now be accurately diagnosed by biochemical means. Surgery can be difficult as there may be multiple adenomata or the tumour may be deeply imbedded in the pancreatic tissue. These adenomata may, however, be shown by arteriography and this will be of great assistance to the surgeon. One further point in connection with coeliac axis arteriography may be mentioned. Occasionally in pancreatic carcinoma or chronic pancreatitis there may be portal vein obstruction. By taking films at 10-14 sec after the arterial injection the splenic and portal veins can be visualized. It can then be shown whether the portal vein is patent, and if so whether it is normal in calibre, and it is also possible to demonstrate the presence of collateral venous filling by this means.
Direct pancreatography can thus be carried out by retroperitoneal gas insufflation and enhancement of pancreatic tissue density by the use of secretin and intravenous water-soluble contrast medium, as well as by the method of selective or subselective pancreatic angiography. It is more than likely that in the near future these procedures will be combined. Retroperitoneal gas insufflation will be induced, the coeliac axis will be catheterized, secretin given and then angiotomography in the antero-posterior and lateral planes will be carried out with a multi-layer cassette. The immediate films will show the arterial phase and the late films will 
Results
As has been mentioned previously, both the liver and pancreas are visualized by performing the photo-scan after giving seleno-methionine. Normally there is a well-demarcated gap between the scan of the liver and that of the head of the pancreas. The shape of the pancreas has been described as being of three types, the high transverse, the horseshoe and the sigmoid. The size, shape and position of the pancreas can thus be demonstrated in the majority of cases (Fig. 8) 
